A 72-year-old female underwent elective lumbar spinal decompression. At the end of the procedure an epidural catheter was sited by the surgeon under direct vision. A bolus of levobupivacaine was injected. Shortly after reaching the recovery area, the patient collapsed and required re-intubation and mechanical ventilation. She was extubated five hours later and suffered no adverse sequelae. Having excluded other possible causes of immediate post-operative collapse, a clinical diagnosis of subdural blockade was made. A literature search using Medline has found no other case reports of such a complication following epidural placement under direct vision.
Surgical decompression is commonly undertaken for the treatment of symptomatic nerve-root or spinal cord compression. The exact procedure performed will depend upon the nature of the underlying problem, and may range from a simple single-level laminotomy to more extensive surgery over several vertebrae requiring fusion or stabilization. Analgesia in the immediate postoperative period can be difficult, and the use of epidural catheters, placed by the surgeon prior to closure, is now advocated by many as the "gold standard".
Epidural analgesia is also increasingly used for the postoperative management of a wide range of other surgical procedures. Concomitant with this increase has been the appearance in the literature of reports of hazards and complications of epidural catheter placement, including descriptions of subdural blockade, which can manifest itself in many different ways.
We describe problems encountered in the immediate postoperative period by a patient whose epidural catheter had been placed under direct vision by the surgeon at the end of decompressive spinal surgery. We believe that the epidural catheter was actually in the subdural space, a hazard which has not been previously reported in relation to catheter placement under direct vision.
CASE HISTORY
A 72-year-old female was scheduled for an elective lumbar spinal decompression for spinal stenosis. Preoperatively, she was able to mobilize with the aid of two sticks. She suffered from coeliac disease, osteoporosis and eczema but there was no history of cardiovascular or respiratory illness. She had never previously experienced general anaesthesia and gave no family history of anaesthetic-related problems.
Anaesthesia was induced with propofol and fentanyl. Muscle relaxation was achieved with vecuronium and her trachea was intubated and her lungs ventilated without incident. Anaesthesia was maintained with isoflurane in oxygen and nitrous oxide. She underwent laminectomy and partial facetectomy for spinal decompression at L3/4 and L4/5 levels. The operation proceeded uneventfully and lasted 105 minutes. At the end of the procedure, an epidural catheter was inserted under direct vision by the surgeon at the operation site to provide postoperative analgesia. Levobupivacaine 2.5 mg/ml, 7 ml, was injected via the epidural catheter. A test dose was not given since the catheter had been placed under direct vision. Neuromuscular blockade was reversed with neostigmine and glycopyrrolate. When she was extu-bated she was awake and had good muscle strength.
She was transferred to the recovery area fully conscious and talking. She was initially noted to be hypertensive (BP 190/110 mmHg) with a normal pulse and stable respiratory observations. However, 15 minutes later her level of consciousness abruptly decreased. She was able to maintain her own airway but her breathing was shallow and she was using her accessory muscles of respiration. At this time she was receiving oxygen via a facemask at 4 l/min and her arterial oxygen saturation was 94%. This increased to 98% by substituting a mask with a reservoir bag and increasing the oxygen flow to 15 l/min. She had a good twitch response to train-of-four stimuli with no apparent fade. Her pupils were equal, mid-sized and reacted to light. However, she was unresponsive to painful stimuli and deep tendon reflexes were absent bilaterally. Her blood glucose concentration (BM-Stix) was 14.8 mmol/l. Aspiration of the epidural catheter was negative for blood or cerebrospinal fluid.
Approximately thirty minutes after becoming obtunded, her peripheral oxygen saturation dropped to 90% and her breathing became increasingly shallow. Her blood pressure was still elevated (180/ 85 mmHg) but her pulse had risen to 110 beats/min. Her trachea was intubated and her lungs ventilated for airway protection and respiratory support following administration of propofol 50 mg to prevent the possibility of awareness, and vecuronium 7.5 mg. There was no evidence of regurgitation or aspiration. Following intubation her blood pressure dropped to 80/50 mmHg and she was given three intravenous boluses of metaraminol 0.5 mg. Her blood pressure stabilized at 100/50 mmHg and her heart rate dropped to 80 beats/min. To maintain sedation she was ventilated with isoflurane (end-tidal concentration 0.5%) in oxygen and nitrous oxide (1:1). Intermittently the isoflurane and nitrous oxide were turned off and replaced with 100% oxygen to assess her level of consciousness.
Five hours later sedation was discontinued and she regained consciousness. She was extubated awake, responded appropriately and was able to move all four limbs. Cardiovascular and respiratory observations remained stable. The epidural catheter had been removed earlier and analgesia was now provided by a morphine PCA pump. Later that evening she had recovered sufficiently for transfer to the ward. She subsequently made an unremarkable postoperative recovery and was discharged home four days later. There were no neurological sequelae and she had no recall of the perioperative period.
DISCUSSION
When this patient arrived in the recovery area her blood pressure was recorded at 190/105 mmHg and her pulse observed to be 65 beats/min. Preoperatively, she was noted to be anxious, and on admission to the ward her blood pressure had been 188/98 mmHg. Interestingly, her blood pressure remained elevated as her level of consciousness deteriorated and immediately prior to re-intubation had only fallen to 180/85 mmHg. However, her pulse had risen to 110 beats/min by this time. These observations are difficult to explain, but one possibility is that she became increasingly anxious as respiratory embarrassment was developing.
Although it is usual, autonomic blockade is not inevitable even in reported cases of total spinal anaesthesia 1 . A cadaveric study 2 has described wide variation in the extent to which the subdural space can be opened up by the introduction of fluid. Thus it is conceivable that missed segments can occur. In addition, apposition of the dura and arachnoid at the ventral nerve roots, which also contain sympathetic efferent fibres, results in greater potential capacity in the subdural space posteriorly. This may explain why motor blockade can be minimal in cases of subdural block and hypotension is not inevitable 3 .
Having initially woken normally at the end of the procedure, she became acutely unresponsive and developed respiratory inadequacy in the recovery area. She had not received any sedative drugs in recovery immediately prior to her loss of consciousness, and a peripheral nerve stimulator was used to confirm that there was no residual neuromuscular blockade. Her blood glucose concentration was slightly elevated but not to an extent that would explain her altered conscious level. Equally, the picture of acute deterioration of level of consciousness followed by full recovery shortly after is not suggestive of either a haemorrhagic or ischaemic intracerebral event.
Having excluded these other causes, we therefore believe that the diagnosis in the above case is likely to have been either subdural or subarachnoid injection of local anaesthetic agent. The clinical picture is not typical of a subarachnoid block, whereas subdural block can have a variable presentation and is a wellrecognized complication of epidural catheter placement. However, we are unaware of any previous reports of apparent subdural blockade following insertion of an epidural catheter under direct vision.
Although it has been claimed that the features of a subdural block have been sufficiently well characterized that the diagnosis can invariably be made clinically 4, 5 , other published work has highlighted the variable presentation of subdural blocks; clinical features may be suggestive but are by no means diagnostic. The clinical presentation may resemble a higher than expected epidural block, a total spinal anaesthetic, or lie anywhere in between. For example, in a series of a hundred patients undergoing total spinal anaesthesia, Evans reported that it took up to 45 minutes to achieve maximum block, and 11 patients had no significant hypotension 1 . The results of one study involving over 50 epidurograms suggested that the clinical diagnosis is frequently wrong 3 , and even negative aspiration for CSF following catheter insertion does not invariably exclude subarachnoid placement 6 . Thus, the clinician may not always be able to make a definitive diagnosis at the bedside.
There are documented cases of patients lapsing into unconsciousness whose diagnosis of subdural catheter placement have been confirmed radiologically 3, 7, 8 . Other authors have suggested that, in all cases where injection of local anaesthetic into an epidural catheter results in an unusual block, the epidural catheter should remain in situ for later radiological confirmation of its position 5, 9 . It is unfortunate that we did not prove the location of the catheter tip by leaving the catheter in situ and performing an epidurogram. However the exact diagnosis in suspected cases is in some ways academic, since the management remains the same: providing cardiovascular and respiratory support until the block regresses. Indeed, rather than leave the catheter in place, it would seem more appropriate to remove the catheter whenever bizarre features occur in order to avoid complications as a result of further inadvertent use of the catheter.
Thus the available literature on the subject highlights the variable presentation of subdural blockade, and our case report illustrates that even placement of an epidural catheter under direct vision is no guarantee that the catheter remains in the epidural space. A post mortem study 10 has shown that it is impossible to puncture the intact dura with a Portex epidural catheter, whereas the thinner arachnoid membrane is easily perforated. If these post mortem findings can be extrapolated it would suggest that in vivo the dura must be punctured by a needle before a catheter can pass into the subdural space. In our par-ticular case, we hypothesise that the dura must have been breached during surgery, allowing the catheter to pass subdurally following insertion.
The use of epidural analgesia following spinal surgery is considered by many to be "best practice" and is becoming increasingly common. Anaesthetists must remain aware that with epidural analgesia there is the possibility of inadvertent subdural block, even if the catheter has been sited at operation under direct vision or a continuous infusion has been running for some time without problems. In addition, staff working in the recovery area should be alert to the possibility of subdural block causing unexpected loss of consciousness in the immediate postoperative period.
Management of patients with epidural catheters follows strict guidelines in our hospital, and any abnormal or untoward event results in immediate cessation of the infusion and prompt medical review. Clearly this vigilance must start in the recovery area and continue on the wards, whether the epidural catheter has been sited by a loss of resistance technique or under direct vision. Finally, we feel that a test dose of local anaesthetic agent is mandatory following any epidural catheter placement, even when this is performed by the surgeon intra-operatively, in order to minimize the risk of serious unexpected complications such as we have described here.
